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. . . . SOV/Ja33-59-5-13/31
AUTHORS: Suchll'qiggxl—§ég. and MelilhoV, v.V., Can jdates of
Technical Sciences, Docent

TITLE: Heat Balance of Aluminothermic Smelting of Ferrotitanium
(TeploveY balans alyuminote:rmichaskoy plavki ferrotitana

PERIODICAL: gtail', ~959% Nr 3, PP y25 - 428 (USSR)
ABSTRACT: A method of calculiating Leat balance of the aluminothermal
smeiting of ferrotitanium bawzad on ~heoretical concepts
developed bY V.A. BegolyuboVv (Ref 1) is described.
Specific heat of the process was calculated from an

aquation:

gH = = Gt (1)

m

is the amount of Leat evolved during the process,

Q
m is the mass of charged materials,
G is the thermal coefficient which accounts for mean

heat capacity of the charged materials and

specific heat losseS,
t -~ temperature of the process-

where
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Heat Balance of Aluminothermic Smelting of Ferrotitanium

By determining the heat spoefficient

G from Eq (1)

and mean heat capacity of the charge C , heat losses
can be approximately calculated from equation:

6 - C

gt
= )

G

Specific heat of the proces
calorimeter of about 100 litres capacity.

jndustrial heats th
as shown in Figure 1.

100% (1) .

s was determined in a

For the

d in 11 points,
done with bottom

ignition in a cast iron shaft furnace of 1 400 mm internal
diameter and 1 250 mm high lined with magnesite. For

calculating heat losses

surface of the furnace wa
wnole process into two pe€

from temperature measurements the
s divided into L sectors and the
riods of 5 min each.

Heat

josses were found to be about 18¢% of which 94.2% was

used for heating the furn
utilisation of aluminium -
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§/020 60/135/005/037/043
B016/B052

AUTHORS: Pliner, -Yu. L.: and &W .

TITLE: Estinathoeelilfithe Rate of Sinking of Perrotitsnium Drops in
Molten Slag

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 125, No. %,
pp. 1187-1189

-TBETg.:The authors report on the investigation of the loss of ferro-
titanium in slag during aluminothermal ‘melting. They recommend measure-
ments for the elimination of such losses (up to 10% of the total weight).
The time during which the elag remains liguid is too short for the complete
sinking of drops in the slag (Ref. 1). In Ref. 2, the authors mention that

2 -1
1]
the motion of one drop has the following velocity: V= Vo 13119-153537 (1)
2 +39'+& X
where Vo denotes the velocity of motion of & solid ball of the same radius

as the drop; 9 is the viscosity of the slag; )' is the viscosity of the
metal drop; € 18 the charge per unit area of the drop; and »x is the elec-
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Estimate of the Rate of Sinking of Ferrohi nuiBf 0/135/005/037/043
titanium Drops in Molten Slag BO16/8052

ag. Since practically no retardation of the

trical conductivity of the sl
p takes place when

tangential motion of the liquid within the dro

7+ 9'D e2x1, equation (1) (considering that 2Y') takes the form of
V= ?/2 v, (2). After comparing published data ‘?v. V. Khlynov and

0. A. Yesin, Ref. 4) with the viscosity of ferrotitanium slag (4.8 poise),
the authors suggest the following approximate 7quation for the velocity of
s : ¥ +3/2v
o

motion of the metal drop in the slag: V = —2-5-~’ = 1,25V, (3), or

2 2
=“g(v,-v4) r“(v,-v,)
V = 1.25-2/9~f—5—77———- = 27235 5
the drop, Y, and Y, 8re the density of drop and slag, respectively.

comparison of the grain size of ScTrEp aluminum (0.42 mmg used formerly
with that of the metal drop in the slag (0.36 * 0.03 mm) showed thet they
are pracgically equal. Fig. 1 shows the viscosity of slag between 1450
and 1750 C measured with an electromagnetic vibrating viscosimeter. A

(4), where r is the radius of
A
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titanium Drops in Molten Slag

M-1 (TsNIIChM-1), designed atb the Central
s Metallurgy was used for measuring tempera-
temperatures is due to the
2” (Ref. 8). Equation (8)

thermocouple of the type UHUAY
Soientific Institute of Ferrou
ture. The considerably high viscosity at high
presence of slightly mobile ions mainly of AlQO

can only be applied for the sinking rate of drops.as long as the motion

remains leminar. This is only the case until the critical rate of

Vec ;17; (5) is reached (where o is the Reynolds criterion). The . au-
: 2

thors combine equations (4)
drop radius at which the mo

gince this value exceeds congide
. ing reduction, the authors calcu

drops. From these data they conclude that onl

can sink down to the metal layer. Drops with a radius of 0.05 mm and

less are practically all kept back in the slag. For the elimination of

losses, the authors suggest: a) the use of aluminum shot with & grain size

of 0.1 - 0.2 mmj b) melting in a heated forge or in an electric furnace of

and (5) to obtain the maximum value of the
tion is still laminar, namely: rmax = 0.97 cm.
rably the size of metal drops formed dur- b//

jate the sinking rate of the ferrotitanium
y drops larger than 0.2 mm
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PHASE I BOOK EXPLOITATION

Konferentsiya po {iziko-khimicheakim osnovam proizvodstva stali, 5th, , )

MoBCOW, 1050,
Fl:'.lko-khimicheskiye oanovy proizvodstva ptall; trudy konferentsil
of Steel Making; Transactions of the

(Physlcochemical Bases
Fifth Conference on the Physicochemlcnl Bases of Steelmaking)
zdat, 1861, 512 p. Errata slip {nserted.

\ Moscow, Metallurgl

PR

3,700 coples printed.

: Sponsoring Agency: Akademiya nauk SSSR. Institut metallurgil imeni g i
‘| A, A. Baykova. Ty

Responsible Bd.: A.M. Samarin, Corresponding Member, Academy
Ya.D. Rozentsveyg:.

of Sciences USSR; Ed. of Publishing House:
Tech. Ed.: V. v, Mikhaylova. )
' ‘ ' i
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Physicochemical Bases of (Cont.) S0V /5411

PURPOSE: This collection of grticles i8 intended for engineers and
technicians of metallurgical and machine-building plants, senior
students of schools of higher education, staff members of design

pureaus and planning {nstitutes, and sclentliic research workera.

CCVERAGE: The collection contains reports presented at the fifth

annual conventlon devoted to the review of the physlcochemical bases

of the steelmaking process. These reports deal with problems of the
mechanism and kinetics of reactions taking place in the molten metal
in steelmaking furnaces. The following are also discussed: problems
jnvolved in the production of alloyed steel, the structure of the ingot,
the mechanism of solldification, and the converter steelmaking

process. The articles contain conclusions drawn from the resuits
studies, and are accompanied by references of which

of experlmental
most are Soviet.
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Physicochemical Bases of (Cont.) SOV /5411
Arc Furnace Induced by Blowing Oxygen Into the Metal
Shul'te,Yu.A., and M. 1. Kurbatov. The Effect of Manufacturing

Parameters on the Properties of High-Manganese Steel

Iodkovskiy, S.A., and N.N. Sashchikhin. New Method of Making
Austenitic Steels With a Given Quantity of Ferrite

\Suchil'nikov, S.1, Extracting Valuable [Ferroalloy] Elements
During The Process of Their Production

Berezhiani, V.M., and V. B. Baratashvili. Investigating the
Nitrous Manganese Production Processes

Zamoruyev, V.M. On the Distribution of Titanium Between the
Metal and Slag
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SOKOLOV, V.Ye.; IGNAT'YEV, V.S.

SUCHIL'NILOY, S.T.;
3lag viscosity in the industrial smelting of ferrotitanium. Trudy
no.116:110-118 161, (MIRA 16:6)

Ural. nolitekh. inst.
(Titanium-iron alloys) (Slag-——Testing)
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s/148/61/ooo/011/005/018
E071/E180

AUTHORS 3 pliner, Yu.L., and Suchil'nikov, S. 1.

TITLE: on factors determining the temperature of alumino
thermal smelting outside a furnace

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Chernaya metallurgiya, no.1l, 1961, 71-75

TEXT s Main factors determining the temperature of the
alumino-thermic processes carried out outside furnaces are
discussed. It is pointed out that the process is possible only
if the temperature exceeds the melting point of the oxide being
reduced., The temperature at which the process can start can be
determined from a modified equation of N.N. Murach and

U.D. Veryatin (Ref.6: Vnepechnaya metallotermiya, TsIIN,
Metallurgizdat, 1956) 3 t -
ilog t

_ ‘melt.
process 3600 + 2.81 (6)

where: t - temperature at which the process can start, and
process
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SUCHIL'NIKOV, S.I.; SOKOLOV, V.Ye.; VOYNOV, V.V.

) iw . Izv. vys. ucheb. zav.;
Viscosity of alumina titanium slags .
chern. met. 4 no.10:42-45 '€l (MIRA 14:11)

. Ural'skiy politekhnicheskiy institut.
Y ?Titanium--lron alloys--Metallurgy) (Slag)
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AREET
AUTHORS @ Ignat'yev, V.5., Ignatenko, G.F., Such;%ipiqulm§.1.
and Pliner, Yu.L. R

TITLE: Material and heat-balance of smelting metallic chromium
in an electric-arc furnace

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya
metallurgiya, no. 2, 1962, 65 - 72

TEXT: A new method of chromium smelting, cheaper than the

al process, had been proposed by the present authors
investigation described in the present

paper was to check the efficiency of this process by compiling

its material and heat~balances. The salient feature of the new
process is the elimination from the charge of that portion of

sodium nitrate which is normally used to provide heat required

to ensure correct running of the smelting process and separation

of the slag from the metal. In the new itethod a portion of

oxides and fluxes constituting the total weight of the charge

is fused in a three-phase electric-arc furnace and serves as a )/
physical source of heat required in the reducing stage of the -

Card 1/6&
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Material and heat-balance «... E195/E383

process. The smelting experiments were carried out in a

750 kVA furnace equipped with a magnetite~lined cast-iron
melting shaft, provision having been made for insertion of
several thermocouples. The temperature of the charge was
measured from the moment of ignition of the combustible mixture
added to the charge to form a liquid phase. When this had been
formed, the furnace electrodes were lowered, current was switched
on and the chromium oxide/lime mixture was smelted. The
electrodes were then withdrawn and the reducing portion of the
charge (chromium oxide and aluminium in the quantity required

to reduce both the solid and fused oxides) was introduced into
the melt. The composition of the charge, divided into igniting,
ore-bearing and reducing portions (denoted by A, & and B,
respectively) is given below.(kg):

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720010-6"
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Mat erial and heat-balance ese- -E193/E383
A 5 B Total
Technical chromium oxide (98.23% Cr203) 200 500 1620 2320
Aluminium grain (97% Al) 76 - 766 842
Lime +85% Ca0O) - 200 - 200
16 - - 16

Saltpetre (98% NaNO3)
Total ... 292 700 27486 3378 .

The various elements content (in kg) of the charge was:

104
Chromium 2320%X0.9823X — = 1558.8;
152 _
Aluminium 842X0.97 = 812.7;
Iron 2320{0.0015~ — + 842%0.0036=
72 = 5733
28
Silicon 2320%0.005 i 5.42 . X
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The 767.8 kg Al used up in the process was made up as follows:
26%.3 kg for reducing the chromium oxide, 3.48 kg and 0.92 kg
for the reduction of silicon and iron, respectively, and

5,5 kg included in the metal procduced. The process yielded

1 456 kg of crude chromium (Cr 99.06%, Si 0.24%, Al 0.24%,

Fe 0.41%, C 0.019%, S 0.016%, P 0.007%), equivalent to 91.6%
recovery, the degree of utilization of Al being 9l . 4%,
Regarding the heat~-balance, the total duration of the process
was 1 hour 4% min, of which 1 hour 27 min constituted the
smelting stage (with the current switched 6n) and the remainder
represented the duration of the reducing stage. The temperature
of the melt was 1 870 °c, the temperature of the process being
2 100 °C. The integrated Jeat~-balance calculated for these
conditions was aBs follows!

Card 4/8 . \‘\
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Material and heat-balance .... E193/E383
[HHeat supplied keal o
By exothermic reducing reactions 1861887 70.6
By electrical energy 775245 29.4
Total 2635132 100.0
Heat consumed
kcal %
Heat content of the metal 623750 23.64
Heat content of the slag 1269620 48.21
Heat losses 735416 27.91 .-
Unaccounted-for losses 6346 0.24
Total 2635132 100.0 .
Card 5/8 §(
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The heat-balance for the smelting stage was as follows:

Heat supplied by keal %

Decomposition of saltpetre by aluminium 52496 5.35
Exothermic reaction of aluminium

reduction of chromium oxide 155981 15.88

Electric arcs 773245 78.76

981722 100.0
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Materiazl and heat-balance .... "E193/E383
Heat consumed
kcal %

[Heat of electric arcs absorbed by

the melt 274100 27.9
Heat of electric arcs used up to

compensate the heat losses 499145 50.9
Heat of ignition used up to

compensate the heat losses 134559 13.7
fleat of ignition absorbed by the slag 73918 7.5

Total 981722 100.0 ..

-

It will be scen that only 34.8% of the electrical energy was

used up to heat the melt, the remaining 65.2% being used

to compensate for heating losses. In spite of this low

thermal efficiency, the application of electrical power for

melting a portion of chromium oxide made it possible completely

to exclude saltpetre from the charge and to reduce the j(

Card 7/8
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Material and heat-balance .... E193/E383
consumption of aluminium by 81 kg/t of the melt, as a result
of which the cost of producing crude chromium was reduced by
4o, It is pointed out in this connection that the furnace

used in the new process should be equipped with a roof to
minirise heat losses. There is 1 figure.

ASSOCIATION: Uraltskiy politekhnicheskiy institut
(Ural!® Polytechnical Institute)

SUBMITTED: June 23, 1961
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AUTIHORS ¢ ,Suchil'nikov, S.X., Ignatenko, G.F., Pliner, Yu.L.»

Ignat'yevT‘VTSTT“and Lappo, S.1. _

TITLE: The technology of aluminothermic smelting of metallic

PERIODICAL: 1zvestiya vysshikh uchebnykh zavedeniy. Chernaya
: 1962

TEXT: The fo}lowing modified technology was inwestigated:
preliminary melting of a part of the chromium oxide charge wit

YA
Caala o

elecC

chromium in an electric arc furnace

metallurgiyas no.5, . 78-85

zion O% 1ime in an electric arc furnacé, 1ifting the
trodes, adding the remaining part of the charge and finishing

the process in the usual waye A part of the tHexrmal energy is

supp

1ied DY the alectric arc, thus reducing the consumptlon of ’ .

aluminium and eliminating the need for potassium nitrate (except
for a small amount used for the jpnitial ignition). In addition,

quality of the metal produced can s improved, since 2 part

the

of the carbon present in chromiumnm cxide will become oxidised, s0
that metal with a lower ¢ and N content can be obtained. The
experiments were carrie t in an open semi-industrial arc
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IGMATENKO, G.F,; SUCHIL'NIKOV b I., PLINER, Yu,L.; IGNAT'YEV, V.5.;
KONEV ALFY

Making chromium metal in arc furnaces by aluninotkermy. Stal!
22 no,2:137-139 F ‘&, (MIRA 15:2)

1. IKlyuchevskiy zavod ferrosplavov i Ural'skiy politekhnicheskiy
institut,
(Chromiug—Electrometallurgy)
(Aluminothermy)
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PLINER, Yuriy L'vovich; SUCHIL:-I:{.Iﬂl@)qy‘_msvg;;gpe_zmldggggvich-

RUBINSHTEYN, Yevasy Kbramovich; LEPINSKIKH, B.¥., red.;
KOROVINA, N.A., tekhn. red.

{Aluminotherry in the production of f erroalloys and ad-
dition alloys] Aliuminotermicheskoe proézvodi;g fela;zc-
igatur. Moskva, Metallurgizdat, 3. pe
splavov i liga ’ R 16:10)
(Iron alloys--Metallurgy) (Aluminothermy)

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720010-6"



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720010-6
s —————i T S spv e

BAUM, B.A.; GEL'D, P.V.; SUCHIL'NIKOV, S.I.

Electric conductivity of liquid chromium silicides, Fiz. x?e}‘él.uilx’r;?Slloved.
16 no.6:939-941 Y '63. \ :

1. Ural'skiy politekhnicheskiy institut imeni Kirova.
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KUROCHKIN, K.T.; SUCHIL'NIKOV, S.I.; BAUM, B.A.

Vacuum treatment of liquid aluminothermiec chromium. Izv, vys,
ucheb, zav.; chern, met. 6 no.10:58-61 '63. (MIRA 16:12)

1, Ural'skiy politekhnicheskly institut,
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ACCESSION NR: AP4029838 5/0279/64/000/002/0149/0155

'AUTHOR: Baum, B. A. (Sverdlovsk); Gel'd, P. V. (Sverdlovsk) ; Suchil'nikov, S. I.
(sverdlovsk) ) _ ) T ez e

TITLE: The electrical conductivity of chromium, silicon, and chromium,disilicide in
the solid and liquid etates

SOURCE: AN SSSR. 1zv. Metallurgiya i gornoye delo, no. 2, 1964, 149~155

TOPIC TAGS: seilicide, chromium, silicon, valent state, KM-1 silicon

ABSTRACT: The authors investigated the alectroconductivity of phase components of

the chromium=-silicon system in which the properties, especially in a 1liquid state,
have not been adequately gtudied. Measurements vere made within ranges of 5=19259C
.for chromium, 700-1830°C for silicon, and 15-1881°C for CrSiy. Measurement results
are presented in graghs. The authors found that a specific resistance of electro-
lytic chromium at 20°C was 14.1 p}/em and rapidly increased with temperature, reach-
ing 145.5 uQ at 1800°C., This differed somewhat from previous results. The tempera=-
ture dependence of the alectroconductivity of pure silicon agreed quite well with
previous data. - Chromium disilicide has an electroconductivity in a solid state .
.which changes with the temperature according to the extreme law, reaching a minimua .

cord 12
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‘near 385°C. 1In addition, the stable parameters of the proper conductivity of di-
silicide (AE=0.92 eV) is obtained at temperatures somewhat exceeding 3859 (for
‘'which AE=0). The discontinuous increase of electroconductivity observed at.the melt=
ing point of CrSi, showed that its transition in the liquid state was accompanied by
- 'substantial change in the nature of interparticle interaction. Obviously transfcre
mation of the homeopolar bonds into metallic bonds occurred; i.e., processes gimilar
to those observed in the melting of a number of semiconductors (Ge, 5i, 8i-Ge) and
‘semimetals (Bi, Sb, Bi-Sb). The limited interval of the temperatures studied did
' ‘not permit the completion of this process to be -detected. However, in all the tem=
peratures studied, the electrocomductivity of chroaium disilicide was considerably
tless (appx. 3 times) than o of -the fused components and could be examined as an in-,
'dication of its retention of adequately-stable quasi-molecular groups (Cx=-S4 or i
iSi~Cr-S1) . From this viewpoint, liquid chromium silicides are in many ways reminis-
lcent of silicides of other transitional metals (¥n, Fe, Co). Orig. art. has: 3
ifigures and 4 formulas. °
! . e

EASSOCIATION: none

SUBMITIED: 12Augéd DATE ACQ: 30Apr64 . ENCL: 00

'SUB CODE: ML . RO REF SOV: 023 OTRER: 002
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SOURCE CODZ:

UR/0363/65/001/008/1289/1295
(AUTHOR: _Baun, B. A.; Gel'd, P. V.; Radovekiy; I. Z.; Suchil'mikov, 5. I 4
ORG: Ural Polytechnic Institute (Ural'skiy politekhniche?dy institut) ﬁ

TITLE: _Electrical conductivity\%ﬁ' liquid and solid ghastl_ components of chromimn-‘__
silicon (Cr sub 3 Si, Cr sub 5 Si sub 3, and CrSi) systems ! . Z/.’

% ~ '
SOURCE: 7AN S5SR. Izvestiya. Neorganicheskiye materialy, v. 1, no. g, 1965, 1289-129

TOPIC TAGS:
dependence

ABSTRACT: In a previous study, Baum,
:Metallurgiya i Gormoye Delo, No 2,
‘concerning the electrical conducti

electric conductivity, chromium compound, silicide, temperatwre

et al (Izv. AN SSSR, Otd. Tekh. i j

(1964), p 149) reported scme observations.
vity (o) of 5i, Cr and silicon disilicide
which were prepared by levitation melting in a rotating magnetic field at 4
temperatures ranging from 20 to 19000C. The present study presents the re- .
sults of analogous measurements which were carried out with the lower sili- 3

‘eides in the same temperature interval.
‘eimilar investi
‘used previously and only data
presented as well as the fact that the re

gation was the faect that p
for their p

I
.

The reasons for carrying out a
reparations of varying purity were -
roperties at room tempsrature was
ports concerning tha nature of

[

-conductivity in the lower chromium silicides ar
ond; as a rule are based only o the results of

Card 1/ 2

|
low-temperature measurements.

8 fundamentally different
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AUTHOR: _Gel'd, P. V.; Suchil'nikov, S. I.; Bam, B 4 17 27

TITLE: Electric conductivity of alloys of the chrami valuninun system

SOURCE: Ref. zh. Fizika, Abs. 102822

REF. SOURCE: Tr. Ural'skogo politekhn. in-ta, sb. 144, 1965,
- ; » L }»ﬁ
TOPIC TAGS: chramium alloy, aluminum alloy,selectric oconductivity,

camplex N ‘
; . in
ABSTRACT: uthors investigated the e{ectnc oconductivity (o) of Al-Cr alloys '
the tanpéraﬁtulieainterval 15 —1850C by a contactless method in a Etaung gield.
ing on the campcsition, o of solid and liquid alloys van? accordance n
an extremal law. Ttemsultsslmﬂmttkequasnm}ecularcmpwcon@paﬂimmofnsoc.
meltswitthOat.%ofAlandCrarestablefonmtwnsuptoatmpera ‘

[Translation of abstract]

134-136
“intermolecular
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vs "Thernal electromagnetic emission of & system
viich i3 nobl supjecu ie o Lne i, recity tnecrem [ tle ricrovave tand."
Jeoientiric Sessicn Deveteo 1o "Radio Day?, Mav 165&, Trudrezervizuut, Mescow,

SN ¢
7 JeLThgoonsag;cr relations known in the themodynamics of irreversible
processes are generalized for the case of a system which is not subject to the
reciprocity theorem in symmetric and antisymmetric form.
The presence of spatial asymmetry of the intrinsic thermal emission
is shown ror waveguide systems containing nonreciprocal elements and an eapression
is found for the diiference in the spectral density of the power transmitied
by such an element in nutually opposite directions in terms of its parameters.
Results are presented of an experimental investigation of the abkove-
mentioned phenomenon in a ferrite resonant isolator.
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SUCHKTH, G. L. (MIRFI, Cor'kiy)
"The Excitation of Resonators by Dipole-Radiating Molecules".
Hde investigeted the resonator excitation process of molecular generators

and emplifiers and evaeluated the relativistic effects caused by the own motion of
the molecules.

report presented at the All-Union Conference on Statistical Radio
Physics, Gor'kiy, 13-18 October 1958. (Izv. vyssh uchev zaved-Radiotekh.,
vol, 2, No. 1, pp 121-127) COMPLETE card under SIFORGV, V. I.)
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AUTHORS: _§ggpglgmmﬁlgmnwand Tsaregradskiy, V.B.
- TITLE: The Problem of Measurement of the Absorption of a
' Medium by its Thermal Electromagnetic Radiation in a

Waveguide (K voprosu ob izmerenii pogloshcheniya sredy
po yYeye teplovomu elektromagnitnomu izlucheniyu v

volnovode)

PERIODICAL:Izvestiya vvsshikh uchebnykh zavedeniy, Radiofizika,
1958, Nr 4, pp 90-94 (USSR)

ABSTRACT: The system considered is in the form of an infinite
waveguide with ideally conductive walls. A section
15z30 of the waveguide is filled with an absorptive
medium. The regions outside the absorptive medium are
denoted by Lj, LI. while the region inside the medium
is Lg. The spectral intensity of the radiation of a
non-matched r?4}ator is expressed by the Kirchhof Law:

(2]
Po = 33 2 A, (1)
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The Probliem of Measurement of the Absorption of a Medium by its
Thermal ilectromagnetic Radiation in a Waveguide

where @ is the energy temperature of the system and
A, is the energy absorption coefficient for a wave with
an index n. Ths complex coefficients of reflection p
and transmission d for the boundary of Ly in the
waveguide can be expressed by Eq (2) where hy, is the
propagation constant of the n~th eigenwave in Lo,
o is the attenuation coefficient and rjps is the
reflection coefficient for the semi-infinite medium in
the waveguide (Ref 5). From Eq (2) the energy

jcient can be expressed by Eq (3) so

icient is given by Eq (k).
= | and K = ld} the relationship between

K and R can be expressed by Eq (5), from which it
follows that the a i nt is given by
Eq (6). This relationship can be used to determine a
by means of experimental measurements. i
purpose, the investigated sample is placed in a
waveguide whose one end is connected to a microwatt-meter,
while the other end is terminated with a matched load
at a temperature TO = 0. The quantity R can be
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AUTHORS: Suchkin, G,Lf_and Khromov, V.A.
TITLE: Thermal Electromagnetic Radiatipn of the Systems Not

Cbeying the Reciprocity Principle

PERIODICAL: Izvestiya vysshikh uchehnykh zavedgniy, Radiotizika,
1958, Vol 1, Nr 5-6, pp 88 - 92 (USSR)

ABSTRACT: A system "C" which does not obey the reciprocity
principle can be constructed in the form of a cylindrical
waveguide with ideally conducting walls and is character-

- ised by the ahsorption coefficients Aik , reflection

coefficients Rik. and transmission coefficients Dik

. (where i, k = 1, 2). The system is illustrated in

. Figure 1. Further, it is assumed that the waveguide
section is loaded at both ends with matched loads "H" at
a temperature T . The spectral power density of the
radiation of the system "C" in the two directions
(Figure 1) is given by Egs (1), where le and P,

are the power spectral densities, € = kT and

"= D , - Dy . If the system is matched (B, = Ry, = 0)

Cardl/5 Eq (1) can be wriiten in the form of Eq (2). In a general
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Thermal Blectromagnetic Radiation of the Systems Not Obeying the
Reciprocity Principle

Card3/5

Eq (5) cannot be regarded as passive, since it contains
internal fluctuating voltages. It is now necessary to
determine the average 8OWer dissipated across a resistance
R at a temperature T at one of the terminals, while
the other terminal co%tains an impedance Z which is also
at the temperature T (Figure 2). The average power
dissipated in R by the Fourier-components of the
electromotive force E, . and E,, is given by Eq (8).

The expression for the average power dissipated in a
reversed quadripole is similar. The difference between
the powers is therefore expressed by Eq (9). Since

Eq (9) is very unwieldy, only the case of a symmetrical
quadripole is considered. For this case, the difference
between the power Sspectrum densities is given by:

2 | 2
| n{Z o

N i
_APf = 46Ra (‘iZZ.l;
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Thermal Electromagnetic Radiation of the Systems Not Obeying the
Reciprocity Principle

to each direction of the magnetic field corresponds a
particular curve. As the field is increased, the differences
Wetween the radiation temperatures in the two directions be-
¢ome more pronounced. The authors express their gratitude
to S.M. Rytov and V.S. Troitskiy for discussion of the

results, There are 3 figures and 10 references, of which
7 are Soviet and 3 English,

, ASSOCIATION: Issledovateliskiy radiofizicheskiy institut pri
Gor‘kovskom universitete (Radiophysics Research Institute
of Gorikiy University)

SUBMITTED: March 6. 1958
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Suchkin, G. L. __— 57-28-5-36/36
\_——‘

On Space Harmonics and Eigenwaves of = Pericdic Wiave
Guide

(0 prostranstvennykh garmonikekh 1 gobhstvennykh volnakh
periodicheskogo volnoveda)

Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 5,
pp. 1126-1127 (USSR) i

In this letter to the editor the author comments on the
paper by Vaynshteyn (Reference 1)» He writes, thet the
separate initial assumptions concerning the determination
and the properties of the eigenwaves of a periodic wave
guide unfortunately are far from having any physical and
mathematical basis. For this reason it is impossible to
accept them in any case. It is, morecver, not difficult
to give an example, which refutes the generalization of
the theorem by Floke proposed by Vaynshteyn and at the
same time the determination of the wave number h for the
S.vave. Vaynshteyn determines the periodic structure vwith
an isotropic ¢ and.dk ., posiulating; that this is suffi-
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On Space Harmoniecs and Bigenvaves of a Periodio 57-28—5~56/36
Wave Guide

cient for the description of the eigenvaves of the limit-
-periodical system filled with a homnogenous medium. It
follows, nowever, from the demand of the invariance of the
solutions of Maxwmell's eguaticns. that the continuity of
the pericdic boundaries is only possible by the introduc.-
tion of an inhomogenous anisotropic medium. For this rea-
son the investigation of a periodic wave guide (Reference
1) has only a meaning as a first appreximation in the
solution of a more complicated problem concerning an ani-
sotropic, periodic wave guide.,

There are 3 Soviet referénces,

SUBMITTED: January 6, 1958

1. Waveguides--Theory
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7 3(1) SOV, 142-2-1-21/22
AUTHOR: suchkin, G.L.

. h “M\%\\

' TITLE: The First All~-Union Conference on Statistical Radio

Physics (Pervaya Vsesayuznaya konferentsiya po
statisticheskoy radiofizike{

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy - radiotekh-
nika, 1959, Vol 2, Nr 1, pp 121-127 (USSR)

ABSTRACT The first All-Union Conference on Statistical Radio
‘ Physics took place in Gor'kiy from 13 to 18 October

1958, The Conference was organized and conducted
by the Nauchno-issledovatel'skiy radiofizicheskiy
institut pri Gor'kovskom gosudarstvennom universi-
tete imeni N.I. Lobachevskogo (Scientific Research
Institute of Radio Physics at the Gor'kiy State
University imeni N,I. Lobachevskiy - NIRFI) by order
of the USSR Miniatry of Higher Eduction, AS USSR,
VNTOR and E imeni A.S, Popov, A number of well-
known specialists partiocipated at the Conference,
among tnem S,M, Rytov, M,L, Levin, I.L, Bernshteyn

Card 1/22 and others, Further, there were repregentatives of
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s0v/142-2-1-21/22
Conference on statistical Radio Physics

The First All-Union

two semiplanes which are infinitely straight. Using
the point transformation method, small fluctuations
investigated in the neighborhood of a stable 1limit
oycle. The statistiocal characteristic and the dif-
fusion coefficient of the "phage' were obtained.
Disregarding the ramplitude" fluctuation, the gelf-
oscillation spectrum was obtained. The author show~
ed that the width of the lines at half the intensity
level is propertional to the square of the harmonic
number, and aleo their integral intensity, which is
algo the case during the absence of fluctuations.
As an example, the author discussed & tube oscil-
lator with an anode network and inductive feedback.
The work of the three conference sections was con-
ducted from 14 to 17 October 1958. The section
vPluctuations in gelf-0Oscillator, Radio Measuring
and Amplifier Networks" was neaded by I.L. Bern-
ghteyn and S,M. Rytov, A.N. Malakhov (NIRFI, Gor'-
kiy) jelivered a report on nPhe Spectral Line width
Card 5/22 of Oscillators and the Parameter Pluctuation”.
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were found for the non-linear case. A great number
of reports dealt with the investigation of slow
fluctuations. V.S. Troitskiy (NIRPI, Gor'kiy) de-
livered a repori on "The Spectral Width of Tube
Opcillator Lines and Flicker Noise". He explains
a method for calculating the influence of slow
fluctuations on the frequency and amplitude of self-
oscillator oscillations. The author showed that
tube flicker noise may influence the amplitude and
frequency fluctuation of the oscillations, whereby
the line contour appears in the Doppler shape, while
its width exceeds the natural line width by some
orders, Yu.?. Dryagin (NIRFI, Gor'kiy), "An In-
vestigation of Techaical Frequency Drifts of Tube
Oacillators", explained a measuring method and pre-
cented measuring results obtained with oscillators
in the range of 20-200 mc. He showed experimentally
that the spectral density of the frequency changes
as 1/f. He suggested an oscillator circuit provid-
card 7/22 ing a greater frequency stability than the conven-
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Prequency Radio Pulse Oscillator With a Reflex
Klystron", They investigated the fluctuation ef-
fects, appearing as settling time fluctuations of
the stationary amplitude end phase and as phase and
amplitude fluctuations during a radio pulse. The-
author presented the results of theoretical and
experimental investigations., The report of S.A.
Akhmanov "Slow Frequency and Amplitude Fluctua-
tions in & Reflex Klystron", dealt with a method
and the results of an experimental investigation
of spectral densities of frequency and amplitude
fluctuations in a J-cm wave reflex klystron within
the range of 100 cps to 5 kc. The author showed
that the spectral density of the klystron frequency
fluctuations ohanged within the indicated range as
1/f, when all electrodes were fed from batteries,
and that the phase dispersion during the time of
10"3_10"4 seconds was principally determined by
slow fluctuations. Ye.N. Bazarov and M.Ye. Zha-
Card 9/22 botinskiy (IREAN, Moscow), "Fluctuations in a
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of the noise behaviour in electron flows. Two re-
ports were devoted to statistical electrodynamics.
The revort of V.I. Bespalov (NIRFI, Gor'kiy) "Some
Problems of the Vave Propagation in Random Hetero-
geneous Transmission Lines" dealt with discrete and
continuous random heterogeneitiens. Further, the
correlation of the reflection factor, caused by
heterogeneities during the propagation of waves
with different frequencies, was discussed. V.I.
Talanov and N.M, Sheronova (GGU, Gor'kiy) reported
on "The Influence of Random Errore in the Source
Distribution on the Radiation Pattern of Traveling
Wave Antennas”. The author showed that, in case
of continuous and also in case of discrete radia-
tion element distribution, phase speed devietiona
of a wave at an antenna, limit the maximum possible
gain of the latter when increasing its length. For
the second case, current correlation functions in
radiators were found, with consideration of their
Card 11/22 mutual influences, caused by the principal wave in
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Card 13/22

V.F. Nesteruk (LKU, Leningrad), caured serious
objections of the conference participants.

The conference menbers heard with great interest
the report "Optimal Non-Linear Receiver Networks
Yerforming the Separation of the Signal from the
Noise" by R.L. Stratonovich; the contents of this
report is closely related with the theory of in-
formation. K.A. Goronina and A.A. Grachev (NIRFI,
Gor'kiy) reported on "PFluctuztions During Magnetic
Polarity Reversal of Ferromagnetic Materials".

The author calculated the spectral densities of
noises and remaining fluctuating even harmonics,
appearing during periodical polarity reversal of
ferromagnetic materials. The contents of the re-
port may be used for an evaluation of the ultimate
sensitivity of magnetic amplifiers. A comparatively
small number of reports was delivered on noise phy-
sics. F.G., Bass and M.I. Kaganov (IREUN, Khar'kov)
reported on the "Correlation Ratios for Random
Electron Currents and Fields at Low Temperatures".
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processes (known in thermodynamics) of the Onsager-~
Kasimir reciprocity relationshipa, The latter fact
permits a genesralization of the Kirchhoff waveguide
law., It was first obtained by s.H. Rytov for un-
balanced, independent systens, subjected to the
thermodynamics of nonreversible procesges. Rytov
expressed this in the followirg form: The own ther-
mal electremagnetic radiation intensity of a semi-
tranaparent, synmetric radiator, - which is not
subjected to the reciprocity theorem, neither in
the symmetric, nor in the antisymmetric form -

is determined by the absorption in the radiation

direction, PF.V, Bunkin (FIAN, Moscow) reported on
"The Barkhausen Effect in an Alternating Field.
The section "Wave Propagation in Statietically He-
terogeneous Mediumg" was headed by N,G, Denisov
(NIRFI, Gor'kiy) and V.I. Tatarskiy gAs USSR, Mos-

cow). N.G. Denisov and V.A. Zverey NIRFI, Gor'kiy)
pPresented a review under the title: "The Wave Pro-
Card 15/22 pagation in Mediums With Random Heterogeneitieg"

_6"
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TITLE: Radiation-line width in a complex DJOPDIGE gffect

& |

SOURCE: IVUZ. Radiofizika, v. &, no. 3, 19€3, 44G ~456

' TOPIC TAGS: Deppler effect, radiation line, radiation-line width

ABSTRACT: When a source of electromagnetic waves travele in a dispersing ;
medium,the radiation spectral line can split aiong & fixed direction. Conditions of
resolvability of broad ened spectral lines are theoretically investigated, as well as!
the effect of finite duration of the radiation source and the effect of absorption. It:
is shown that the above conditions can be reduced to the well-known conditions of |

complex spectral composition of half ~intensity radiation. Resclvability cenditions:

for a loss-free medivm are considered in detzil, as well as the peculiarities of
- gpectrum in a low-loss case. It is found ¢hat, under certain congitions, the :

lCard 1/2 ..
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_ ; observable line width is practically independenj of the duration of radiation and is
| entirely determined by the characteristics of the dispersing medium. The results; |
| were obtained for the purpase of evaluating the observation of complex Doppler |
| radiation at thermal velacities for very narrow gpectral lines. "In conclusion, we
are using this opportunity to thank L M. Frank for his constant atteation to the
subjects in question.’ Orig. art. has: 1 figure and 25 formulas.
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TITLLE: Some peculiarities of the “moleculochron"

VR . e e

SOURCE: Radiotekhnika i elektronika, v. 11, no. 2, 1966, 256-266

TOPIC TAGS: maser , molecular beam, radlo spectroscope P

ABSTRACT: A special high-stability maser, ""moleculochron' (MC), is considered
in which a new principle is used for increasing the effective time of molecular-beam
interaction (Author's Certificate 155240 of 20 June 60, "Buill. izobr.", 1963, 12, 32).
A comparison between the conventional single-resonator maser and the MC permits
noting the following peculiarities of the latter: (1) Self-excitation of the MC under
small-signal and small-detuning conditions depends on the delay; limits of oscillation
zones are indicated; (2) The self-excitation region in the MC is interspersed %ith
bands where no stationary conditions exist; (3) Monochromatic atationary oscilla.tionﬁ
can arise only in the first region; a frequency formula is given; (4} The maximum

Card 1/2 yUDC: 621.378,33
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cycle strength in the MC can exceed that of the conventional maser} (5) The MC '
maximum etability is limited by a nonmonochromatic oscillation range; (6) An under-
excited MC permits extending the Ramsey method over the active~-molecule beams;
such an MC operated as a radiospectroscope conceivably has certain advantages over
conventional systems. Orig. art. has: 5 figures and 23 formulas. (03]

SUB CODE:, 20, 09 / SUBM DATE: 140ct64 / ORIG REF: 010 /| OTH REF: 006
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SUCHKO, Georgiy Dmitriyevich, inzh.; YEVGRASHIN, Konstantin
Fedorovich, inzh,; KREMKOV, Gennadiy Dmitriyevich,
inzh.; KUDIKINA, Ye., red,; NIKITDNA, V., tekhn. red.

[Trawls and drift nets; a mapual for workers of fishing
equipment factories and for master fishermen] Traly 1
drifternye seti; posobie dlia rabochikh fabrik orudii lova,

; masterov dobyehi. Kaliningrad, Kaliningradskoe knizhnoe
. {zd-vo, 1963. 109 p. (MIRA 17:3)

1. Kaliningradskays fabrika orudiy lova (for Suchko,
Yevgrashin, Kremkov).

L
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ZANNES, A.N., inzh,; RUDOL'SKIY, N.L., inzh,; FRADIN, M.D., inzh.;
SAPELKINA, O.R., inzh.; BIKHUNOV, L.Ya., inzh.; GLOZMAN, M.I.,
inzh,; Prinimali uchastiyes DEMICHEV, A,D.; SUCHKOUSOV, V,.P.;
BLAGOVESHCHENSKIY, G.V.; GOLOVIN, G.F.; KAZARNOVSKIY, D.S.;
RAVITSKAYA, T.M.

Surface induction hardening of rails along their whole
length at the Azovstal' Plant, Stal' 24 no.8:731-734
Ag '64, (MIRA 17:9)

1, Nauchno-issledovatael!skiy institut tokov vysokoy chastoty
(for Demichev, Suchkousov, Blagoveshchenskiy, Golovin).

2. Ukrainskiy nauchno.-issledovatel!skily institut metallov
(for Kazarnovskiy, Ravitskaya).
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ANTONOV, B., inzh,; GATEVY, G., inzh,; SUCHKOV, Al., inzh.

P Lilities of manufacturing drills with plastlc conic shafts,
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1. Higher Institute for the Machanization ahd Electrification
of Agriculture, Ruse,
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Experience in organizing rhythmic work according to a daily
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S0V/136-59-6-~10/24
Suchkov, A.B., Borok, BLA., Yermakova, T.N.,

On the Production of Titanium by Electrolysis of lolten
Salts, Using Soluble Anodes (Nekotoryye voprosy
polucheniya titana elektrolizom rasplavliengykh

sred s ispol'zovaniyem rastvorimykh anodov)

Psvetnyye metally, 1959, Nr 6, pp 57-62 (USSR)

Any titanium compound possessing electronic

conductivity can be used as soluble anode. The

authors used titanium nitrides and carbides and
hydrogen~-containing, oxygenous and inter-metallic
compounds of titanium, as well as titanium-base alloys
for their experiments. These were carried out in a large
laboratory plant with a maximum current supply of 100U A,
The electrolysis cell is shovm diagrammatically in the
figure, p 57 (1 - bath; 2 - 1lid; 5 - cell; 4 - anode lead;
5 - cathode lead; 6 - syphon). The entire apparatus was
made of stainless steel, Compact anodes, made by

powder metallurgical methods were used, These were

fixed into position and connected up and a uixture of
dry NaCl and KCl (1:1) was charged into the bath.
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S0V/136-59-6-~10/24

On the Production of Titanium by Electrolysis of lNolten Salts
By Using Soluble Anodes

Any residual moisture and occluded gases were removed
by melting, A second (electrolytic) purification was
carried out, in the course of which the electrolyte
vas saturated with titanium by means of an auxiliary
cathode, and then electrolysis with a working cathode
was carried out, All operations were carried out in 2
stream of dry, purified argon. All the experiments
were performed at a temperature of 760°C and in each
case the quantity of electricity was the same
(1500 A hours). The following were analyzed: the
cathode powder obtained on working with the auxiliary
cathode; three layers of the cathode deposit (internal,
middle and outer); three layers of anode slime; the
electrolyte and the removed products. The results of
experiments with Ti-Fe, Ti-Al, Ti-Si and Ti-Nb alloys
are shown in Table 1, At present the authors are
engaged on the study of binary alloys of Ti and Ni,
Ca and similar metals, and Mn. Preliminary

Card 2/4 experiments have shown that the behaviour of Ni is
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On the Production of Titanium by Electrolysis of Molten Salts
by Using Soluble Anodes

Card 3/4

analogous tc¢ that of Fe; Ca and like metals digsolve
off the anode preferentially to titanium but are not
deposited at the cathode, If ln is present in the

anode, the latter is soluble only if its oxygen content
is extremely small, Dean's findings regarding the

sharp drop in the solubility of titanium in the

presence of oxygen have been confirmed, The results
obtained for anode material containing 0.3% Op are

shown in Table 2. Preliminary experiments with
multi-constituent alloys have led to the conclusion

that most metals change the anodic solution process of
titanium, as known for binary alloys, very little,

This should enable electrolytic refining of preliminzrily
reduced titanium raw materials (slag and coucentrates)

to be used as a general method for producing titaniua,

In order to verify this assumption, the authors carriea
out a series of experiments using calciuw hydride as
reducing agent, The experiments were carried out in an
apparatus consisting of a cylinder containing argon, and
a container and lid made from stainless steel, The sinter

!
¥
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by Using Soluble Anodes

obtained as the result of reduction was rapidly broken

up and treated in a mixer, first with water, then witi

1% HC1 solution until the Ca0 had fully dissolved., ihe
pulp was filtered off and the powder washed with wate. =ad
alcohol, and after drying was studied chemically anu
metallographically. In the experiments the basic
following parameters were varied: temperature, propu::iou
of reagents, duration and fineness of mixture, It was
found that reduction proceeds satisfactorily when tte
mixture is ground to a fineness of C,147 mm or less.

The optimum processing conditions are (a) for slag -
1100°C, 2 hours, 1.8 - 2,0 kg CaHp/kg Ti; (b) for
concentrates - 12009C, 2 hours, 2.2 - 2.4 kg CaHo/ks 7.
Thereby, 85 to 95% Ti contained in the original

materials is extracted as a solid solution (see Table 4),
The material thus obtained was compacted into anodes and
electrolytically refined. The results of such refining

of slag and concentrates are identical and are shown in
Table 5., There are 5 tables and 1 figure.
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AUTHCRS: Suchkov, A.B., Borok, B.A., and Yermakova, T.N.
TITLE: Electro-refining of titanium-based alloys
SOURCE: Akademiya nmauk SSSR. Institut metellurgii., Titan 1

yego splavy. no. 6, 1961. Metallotermiya i elektro-
khimiya titana, 180 - 184

TEXT: Electrolytic refining of Ti alloys to yield pure Ti was stu-
died in experiments carried out by the authors in a steel reactor
at 800 - 9500C, the alloy filings being pulwerized to a size of

10 - 20 mm and refined in batches of 1 Y¥2 - 2 kg. A direct relation
between the purity of refined Ti and anode current density was ob-
served. Using a Ti - 5 % Al alloy, the &1 content in the cathode
deposit was less than 0.05 % for a current density of 0.1 amp/cm2
a8 compared with 1.50 % for 0.4 amp/cm2 and 2.80 % for 1.2 amp/cm2.
Separation of Ti from V proved more diffieult and could no be ac-
complished in a single electrolysis. In all alloy types studied the
0, N and C contents were reduced to 0.06, 0.015 and 0.015 % respec-
tively. There are 1 figure and 2 tables.

Card 1/1 M/
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AUTHORS 3 'Meyeraon, G. A.; Suchkov, k.?.»; Olesov, Yu, G,; Yermakova, T. N, |

TITIE: Investigation of the conditions for obtaining the lowest chlorides of
titanium and zirconium . -

SOURCE: IVUZ. Tsvetnaya motallurgiya, no. 6, 1963, 96-102

TOPIC TAGS: titanium chloride, zirconium chloride, electrolytic refining,
titanium refining, zirconium refining

ABSTRACT: Two methods for obtaining the lowest chlorides of titanium And zirconiun;
for olectrorefining were investigated: a) displagcemont of the iron by Ti or Zr ;
in the solution NaCl + FeCl2 forming the low chlorides; b) anode dissolving of Zr 1

in the same solution, In the first method Ti or Zr powder (with traces of 51, Fe,
A1, and Ca) was added to a mixture of NaCl and FeCl, (at 850C), held at this teme
perature fer some time, and quickly chilled, The and Zr contents were then
determined. It was found that after 30 minutes at 850C the Ti content in the
solution was 5,56%, In the second method bricks of Zr powder were used as the
anode -terial and 100 amp-hrs of electricity were passed through the solution
éat 657.2). The deposits on the cathode were tested for Zr content, _ It was found
ard 1/2 o ) - .
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TITLE: Certain pr atings
SOURCE:
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TOPIC TAGS: metal
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ive coating

» electrolyti

ABSTRACT: In view of the hi
resistant metai can be mogt
8teelg, Quality T4 coatingg
chloride and fluoride

form of a com

the cathode.

8 to growth o
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the case thi

and slag crustg on
60 min; any longer electrolysig lead
of the ccating {tgelf. The porosity
Pore-free coatings are obtained when
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6
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¢ deposition, corrogion

8 18 a function of itg ¢

cknegs is 50 B and higher. If T¢
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13 deposited in guccessive layers overlapping the pores, porosity {s completely
eliminated and the coating is of highe quality and thicker. The hardness gy the
coating depends on the composgition ofﬁg;e bage metal: the higher the carbonflontent
of the steel, the higher the hardness!'df the coating is. It may be that the increage
in hardness is due to the formation of titanifum carbides. Bending tests showed that
the coating is firmly bonded to the base, does not flake, and ig destroyed only to-
gether with the bege metal. Titanized specimens subjected to preliminary corrosion
tests in HNO, and 10% H,S0, retained their integrity for several hours. The iavest-
glinhed that tﬁe elctrolysis of fused media may produce compact T{
d firmly bonded to the base metal. In this way, promiging
road application of Ti in the chemical, shipbuilding and
art. has: 4 figures.

.

ASSOCIATION: none

SUBMITTED: 00 ENCL: 00

NC REF SOV: 000 o OTHER: 000
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© ACCESSION :R: AT5022889 UR/2776/65/000/043/0060/0068 Y s
53
i AUTHOR: _Maiin A. P,; Khromov, V. G.: Tikhonov, G. F.: Suchkov, A, B. bya
‘ -———___JT{:)?T)/’ vIAVWOV, - ./’.,r,____ J-y,?j/’ . 5 5 i /
' TITLE: Production of high-purity; sheets: god strips by means of the direct
; —— )
| _rolling of electrolytig titanium powder q
i b T i -

2 . SOURCE: Moscow. ,Teentral 'nyy nJuchno-,isa}edpva‘tell'sl;:iy ,i.nqt:{tqt‘ chernoy

- Ry megallurg;4”‘§ﬁornik trudov, ‘no’, 43, 1965 Poroshkovaya meta

ux lurgi}a (Powder
(" tétailurgy) /“’ 60-68 -
5%

; TOPIC TAGS: titaniun, metal powder, metal rolling, rolling mill, cold rolling,
! annealing

. ABSTRACT: Tke authors present the results of an experimental investigation of the
direct rolling of the powder of electrolytically refine jEitanium at a labora-
tory rolling mill in the Gor 'kiy Polytechnic Institutd‘?fdll diameters, 180 and

. 350 mm, roll-barrel length, 150-330 wm; RPM, 1-8) and at an industrial-type rol-

i ling milldfn the TsNIIChM (Central Scientific Regearch Institute of Ferrous Me-

——i__tallurgy) kroll diameters, 600 and 900 mm; barrel ength, 630 mm; RPHM, 1.25 to

}
4.7). Fout batches of powdered titanium were uged: 1) screaned coarge fraction, i—_—
Card 173 |

10-6"
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1.6 + 1.0 mm; 2) mixture of fractione to 1.6 mm; 3) screened medium fraction,

1.0 + 0.63 mm; 4) screened fine fraction, 0.4 + 0.315 mm. Quality strip could be
rolled from the coarse-grained powder (fractions 1.6 + 1.0 wm) only in the mill
with rolls of a diameter of at least 600 mm, which is in agreement with the
theory that strip thickness is directly proportional to roll diameter. In experi-
ments with the further processing of strip the best results were produced by the
variant with 207 deformation, which involves a large number of sinterings in an
argon atmosphere, which serves to eliminate Hy, Mg, and other impurities. Strip
rolled from electrolytic titanium displays high plastic properties which make it
amenable to final processing by means of cold deformation (e.g. deep drawing).
The techniques thus developed dispense with the need for hot working ( and hence
also for cold working and pickling of sheets) and reduce the percentage of wastes
to 10% of the weight of raw powder used. The following industrial sequence of
operations can thus be recommended: 1. Screening of powder. Use of the fraction
1.6 + 1.0 ma for rolling; 2. Rolling of 7 mm thick, 600 mm wide gtrip in |
TsNIIChM mill with roll diameters 600/900 mm; 3. Cutting of strip into gectiong
measuring 120x350 vm; 4. Processing of strip by means of 6 cycles "sintering i

in argon (1200°C, 3 hr) - cold rolling," with roughing after each cycle until '
strip thickness is reduced to 1,4-0.8 mn; 5. Vacuum annealing of 0.8 mm thick

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720010-6"
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; at 900°C for 2 hr; 6. Cold rolling to 0.4 mm (6 passes); 7., Vacuum annealing at .

~ 700°C for 2 hr (in coil); 8. Cold rolling to 0.2 mm; 9. Vacuum annealing at 700°C

 for 2 hr (in coil); 10. Cold rolling to 0.1 mm; 1l. Vacuum annealing at 700°C i
for 2 hr (in coil); 12, Cold rolling to 0.05 wm; 13. Vacuum annealing at 700°C i

- for 2 hr (in coil), The thug obtained strip has a polyhedral atructure., Orig.
art. has: 6 figures, 3 tables.

ASSOCIATION: none
SUBMITTED: 00 ENCL: 00 SUB CODB: MM.

~ NO REF sov: 007 OTHER: 001
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- ACCNR: apGoo0zo7 WG SOURCE CODE: Un/oo56/65/0L9/005/i&957§;¥;-7‘ﬂ"
AUTHOR Suchkov, A. F, /

ORG: Physics'InStituie im. P. N. Iebedev,ﬂﬁcadggxmgf Sgignggng§§B:(Fizicheskiy in-
stitut Akademii mauk SSSR)

e

TITLE: Effect of inhomogeneities on the operating mode of solid-state lasers,,g’ :
ey

SOURCE: Zhurnal ekaperimental 'noy i teoreticheskoy fiziki, v. 49, no. 5, 1965,
1495-1503

TOPIC TAGS: s8o0lid state laser, laser cptics, laser beanm

ABSTRACT: 1In view of the strong influence of inhomogeneities on the enerpy distribu-
tion in solid-state lasers and en the beam divergence, the author has investipated
theoretically various factors that affect the uniformity of energy distribution in
the laser. A system of two equations was derived in the geometrical ovtics aporoxi-
mation for the electromagnetic field and the ropulation inversion, describing the nond
stationary processes occurring in lasers in the presence of inhomogeneities of the
complex dielectric constant in a direction perperdicular to the resonator axis. It id
aszumed that the active medium ig homogeneous in the axial direction. It is also

assumed that the imaginary rart of the dielectric constant is determined by the popu- | KH .

lation of the levels between vwhich the lasesr action occurs.  The equations are de-
rived by solving the appropriate Maxwell's and cnergy-balance equations, The con-
ditions under which the field can be rerresented ag a superposition of the natursl

Z.
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modes of a cavity resonator aré determined.
culate the operating conditions of & laser with a thin gctive rod along the axis.

It is shown that operation

Author thanks M. D. Galanin end A. M. Leontovich for continuous interest and a useful

ot oTTh T mnnT o TT oo ""f"'”{?"f ‘

The equations obtained are used to cal~

in an undamped relaxation-oscillation mode is possible,

discussion, and the member

and its leader, N. G. Basov, for a discussion. Orig. art. hess

formulas.

SUB CODE: 20/  SUBM DATE: 26Msy65/  ORIGu REF: 003/  OTH REF: 001/

ATD PRESS: AL/ 462
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s of the seminar of the lesboratory of quantum radiophysica
3 figures and 37
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L ORG: sics Institute im. P. N. Lebedev Acadeny of Sciences SSSR (Fizicheaxdy [/ -
g institut Akedemil nauk SSSR) . »

TITLE: Generation dynamics of e giant coherent light pulse

SO)URCE: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v, 50, no. 4, 1966, .
1248-1155 : i

T TOPIC TAGS: laser emiszsion coherence, laser pulsation, lager theory, nonlinear '
7 | effect, light pulse

ABSTRACT: A method developed by one of the authors (Suchkov, ZhETF v.
1965) for the investigation of nonlinear nonstationary interact

;ﬁf .| Wy modes in the resonator of such a laser,
differential equations for the electric field
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superposition of a geries of closely spaced pulses generated by nelghboring regions
in the laser. The influence of the inhomogeneous distribution of the populetion in-
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- version density on the giant pulse structure is also investigated, and it ia shown
that the inhomogeneity of the distribution can greatly affect the waveform of the
gient pulse. It 1s suggested that this inhomogeneity may be the cauze of the second
maximum observed in glant pulses by R. W. Hellwarth (Quantum Electronics, Proc. III
Intern. Congress, Paris, 1964, v. 2, p. 1303), Orig. art, has: 5 figures and 12
formilasg. - fo2) .
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Card 1/1 Pub. 153-4/22
Author ¢ Suchkov, A, I,
Title : :Téﬁpeféﬁure dependence of magnetic properties of nickel-zinc and

copper-zinc ferrites

Periodical : Zhur, tekh. fiz., 2k, 1579-1583, Sep 1954

Abstract : Basic magnetic characteristics of a series of ferrites were tested
by analyzing their dependence on temperature. It was found that
the temperature dependence of magnetic properties of ferrites and
of metallic ferromagnetics is governed by the same law, Indebted

to active member of Acad. Sci. of Belorussian SSR, Prof. N, S.
Akulov. Five references.

Institution

Submitted

e
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' ppanslation from: Referatlvnyy Zhurnal, Elektrotekhnika, 1957,
Nr 1, p. 11 (USSR)

jckel-Zinc and Copper-zinc
(Magnitnyye svoystva
kh 1 medno-tsinkovykh ferritov Vv slabykh

nikel'-

Sbornik nauch.-issled. rabot, Ivanovsk. tekstil'n.

Static magnetic ¢haracteristics of Ni-Zn- and Cu-Zn-

on torolidal samples by the

The theory. establishing a connection

petween the processes of magnetization and of the
reversal of magnetlc polarity and earlier confirmed

AUTHOR: Suchkov, A.I.

TITLE: Magnetic Properties of N
Ferrites in Weak Fields
tsinko
polyakh

PERIODICAL:
1n't: 1955, Nr 7: pp'81

ABSTRACT:
ferrites were recorded
pallistic method.
on metallic ferromagnet

card 1/2. the soft magnetic ferri
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Magnetic Properties of Niekel-Zinc and Copper-Zinc Ferrites (Contd).

sitions. Individual experimental hysteresis cycles
obtained by the author agree well with the theoretical
ones calculated from experimental data on the inltial
part of the magnetization curve. The Raylelgh law
which givei a linear relationship of the magnetlc
susceptibility from the intensity of the magnetic
field is fulfilled in static conditions for the tested
ferrites.in a temperature interval friom -196° to the
Curie polnt. Losses for the magnetlc hystetesis cal-

culated directly from the areas of the individual

cycles and those computed according to the known formula
to be accurate

for metalllc ferromagnets, which proves
in the Rayleigh region, coincide. A conclusion is drawn
on the identity of the mechanisms of the magnetic polarity
reversal of ferrites in weak fields and of metalllc

ferromagnets. Bibliography: 7 titles
: V.A.F.

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720010-6"



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720010-6

50V/126-7-2-38 '39

Dependence of Electrical Resistance of liickel-Zinc and
Copper-7Zinc Ferrites on Temperature

It was of interest to find whether this effect is
observed in other ferrites. For vhis purpose the author
studied the temperature dependence of the electrical
resistance of certain nickel-zinc and copper-zinc
ferrites. The results are shown in Figs 1 and 2, which
give the function 1n @ = f£(1/7) for a nickel-zinc
ferrite (15.€% NiO, 36.4% 2n0 and 48% Fe20 ) and a
copper-zinc ferrite (%% CuO, 45% ZnO and 50% FeZOB)
respectively. Similar results were obtained for
other ferrites, Figs 1 and 2 show clearly that above
the Curie point the slope of che straight line InQ@= £(1/T)
for nickel-zinc ferrites decreases, in contrast to
copper-zinc ferrites for which this slope increases,
This means that the energy of activation AU at the
Curie point changes differently in nickel-zinc and in
copoer-zinc ferrites, The change of the slopeof the
straight line 1n @= f(1/T) at the Curie point incicates
Card 2/3% +that the activation energy should depend on magnetization,
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' Irkhin and Turov (Ref 1) chowed theoretically that the
! slope of the straight line given by Eq (2) should

‘ change on passing through the Curie point and that the
ma;nitude of this change should depend on the exchange
interaction between the outer and inner electrons

(this interaction changes at the Curie point). The
experimnental investigations counfirm Irkhin and Turov's
theory (Ref 1) both for nickel-zinc and copper-zinc
ferrites. The difisrence in the tenperature dependences
of electrical resistance of nickel-zinc and copper-zinc
ferrites lies in the increases of the activation energy
in copper-zinc ferrites above +the Curie point,

There are 2 figures and 4 Soviet references,

(Note: This is a complete translation except for the
figure captions)

SS0CIATION: Ivanovskiy tekstil'nyy insticut
(Ivanovo Textile Institute)

SUBMITTED: July 4, 1957
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(Physics laboratory manual: Mechanics and molecular
physics; a textbook] Fizicheskii praktikum: Mekhanika i
molekuliarnaia fizika; uchebnce posobie, Ivanovo, Iva-
novskii tekstil'nyi in-t, 1963. 60 p. (MIRA 17:9)
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